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(54) Completing telecommunications calls in a competitive environment 



(57) In an environment of competitive local and in- 
terexchange carriers, offering number portability be- 
tween local carriers serving a common region and be- 
tween switches serving that region, each local carrier 
accesses a regional database to determine the identity 
of the carrier and switch serving a local customer. In ad- 
dition, interexchange carriers access a national data- 
base to determine the identity of the carrier and switch 
serving the customer specified by the number dialed by 



an originating customer. For customers requiring high 
reliability service, alternate carriers can be used to sen/e 
such customers in case the primary carrier is unavaila- 
ble; the databases identify these alternate carriers. Ad- 
vantageously, this arrangement allows a high degree of 
freedom of movement of customers between carriers 
and geographic relocation without requiring a number 
change. 
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Description 

Technical Field 

This invention relates to methods and apparatus tor 
providing competitive, local and toll service in a national 
telecommunications network. 

Problem 

The U.S. telecommunications network is in a state 
of transition. During the next several years, it is expected 
that the monopoly held by local exchange carriers will 
be substantially altered and that Competitive Access 
Providers (CAPs) will begin to offer customer access for 
toll calls to the already competitive interexchange carri- 
ers, will provide local exchange service, or both. In order 
to accomplish this goal without creating an excessive 
burden on customers who wish to receive service from 
a CAP, it is expected that there will be a requirement 
that a change to a CAP need not be accompanied by a 
change of telephone number. Further in the long run, it 
is expected that customers will be able to move to an- 
other geographic location within some reasonably de- 
fined region, and, in moving, change their local carrier, 
the switch from which they are being served, or both. 
The ability to change sen/ice providers without moving 
is called service provider number portability; the ability 
to change location without changing a sen/ice provider 
is called geographic number or location portability. It is 
expected that in the not too distant future both will be 
required. In orderto provide service in the face of service 
provider number portability and geographic number 
portability, the traditional tie between a customer's serv- 
ing central office and the NPA-NXX portion of that cus- 
tomer's telephone number will have to be broken and 
alternate arrangements provided. Such alternate ar- 
rangements already exist for 700 service wherein the 
last seven digits of a 700 number bear no relation to the 
geographic location of the associated telephone cus- 
tomer. Other service access codes such as 500 are be- 
ing planned for use with similar services. At the present 
time, this type of facility is limited to a small fraction of 
telephone customers. Accordingly, the problem in the 
prior art is that no sound economic arrangement has 
been proposed which offers geographic number porta- 
bility and service provider number portability to most tel- 
ephone customers. 

Solution 



nation. (Clearly, both of these databases can be imple- 
mented incrementally during a period ot transition 
wherein for example, the national database need only 
store data for regions which have implemented service 
5 provider number portability and/or geographic number 
portability and within these regions only for office codes 
which have diversity in the location and/or the local ex- 
change carrier of their subscribers.) For local calls, the 
local database is accessed to determine the identity of 
JO the terminating local exchange carrier and the terminat- 
ing switch of the called customer while the national da- 
tabase is accessed to obtain similar information for toll 
calls. Advantageously, with this arrangement, the origi- 
nating switch or a switch of an interexchange carrier can 
IS determine the identity of the local carrier serving the 
called customer and the switch from which that called 
customer is served. 

In accordance with one feature of the invention, an 
alternate terminating carrier and terminating switch can 
20 be identified for customers who require especially relia- 
ble service so that if the preferred carrier and switch are 
inaccessible, the terminating customer may be reached 
by an alternate route. In accordance with another aspect 
of the invention, call detail records for individual calls 
25 include the identity of the terminating exchange carrier 
and switch for toll calls. The originating local carrier and 
switch must also be identified if the interexchange car- 
rier is to produce the billing record for a call, in order to 
rate calls properly with geographic and/or service pro- 
30 vider portability 

For local carrier switches for local or toll calls, the 
identity of the originating local exchange carrier and 
switch, or the interexchange carrier, respectively, can be 
optionally recorded in order to allow a single billing cent- 
35 er to process calls from a plurality of carriers without re- 
quiring that the records ot each carrier and switch be 
segregated. 
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45 



so 



The above problem is solved and an advance is 
made over the prior art in accordance with our invention 
wherein each local exchange carrier Is provided with ac- 
cess to a local universal database listing all numbers for 55 
a given local region served by a local exchange carrier 
and wherein each interexchange carrier is provided with 
access to a national database listing all numbers for the 



Drawing Description 

FIG. 1 is an overall block diagram illustrating the 
operation of applicant's invention; 

FIG. 2 is a block diagram illustrating the arrange- 
ment for updating national and local databases; 

FIGS. 3-6 are flow diagrams illustrating the opera- 
tion of applicant's invention; and 

FIGS. 7 and 8 are diagrams illustrating the estab- 
lishment of toll and local calls in accordance with 
applicant's invention. 



Detailed Description 

FIG. 1 is a block diagram showing the relationship 
between telephone customers, local service providers 
(i.e., local exchange carriers) and interexchange carri- 
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ers. Individual customers 1-5 serve to originate or ter- 
minate telephone traffic. Some of these customers, 
such as customers 1 and 4, are connected to two carri- 
ers in order to provide especially reliable service. Local 
exchange carriers 6-1 0 are connected to the customers 
and are connected to interexchange carriers 11-13. 
Each local exchange carrier includes one or more 
switches 17, a local universal database (LUDB) 18 and 
a billing recording system 19. Alternatively, a local uni- 
versal database can be shared by several or all local 
carriers. The switches are for establishing telephone 
connections in the conventional way and are intercon- 
nected by the links shown in FIG. 1. The database 18 
need only contain data for the telephone numbers of the 
region served by the local exchange carrier. Each of the 
local exchange carriers serving a particular region 
stores in its database data concerning all the numbers 
of the region so that in a broad sense, each of the da- 
tabases contain the same data. The database for a par- 
ticular region and a particular carrier is accessed 
through data links from each of the switches of the car- 
rier serving that region. While FIG. 1 shows individual 
databases for each local exchange carrier, these data- 
bases could be shared among a plurality of such local 
exchange carriers; this is particularly straightforward 
since the databases are accessed using data links. 

The local exchange carriers are connected to in- 
terexchange carriers 11, 12...., 13, each of which con- 
tains one or more switches 14, and access to a national 
universal database (NUDB) 15 and a billing record sys- 
tem 16. The remarks made previously about the local 
database are also applied to the national database 
which, of course, is very much larger. This national da- 
tabase can be concentrated or distributed and can be 
shared among a plurality of interexchange carriers since 
it is accessed by data links from the switches that use 
the data of the database. 

FIG. 2 shows an arrangement for updating the local 
and national databases. A centralized service manage- 
ment system 201 transmits update messages to individ- 
ual carrier local number portability service management 
systems 202 which transmit update messages to the lo- 
cal databases 203 of each of the carriers 204. Similarly, 
the centralized service management system 201 trans- 
mits data messages to interexchange carrier local 
number portability service management systems 210, 
each of which are used to update the national databases 
21 1 of each of the carriers 212. 

Local access providers must provide update infor- 
mation to the centralized service management system 
201 . The customer's new local service provider is re- 
sponsible for the update tor the case in which the cus- 
tomer changes service providers. When a customer 
switches carriers, the original local carrier may be re- 
quired to forward calls for a short period (a few days) 
until the database has been updated. 

FIG. 3 is a flowchart of the routing procedure for this 
kind of arrangement. The local exchange carrier switch 



receives the call (action block 301). The local carrier 
switch makes a translation whether this is a local or a 
toll call (test 303). If geographic number (location) port- 
ability has been implemented in the region where the 

5 call is received, then in order to successfully complete 
test 303, the local database will return the preferred ter- 
minating local exchange carrier and the switch from 
which the terminating customer is served and this can 
be used in conjunction with the identification of the orig- 

10 inating switch to determine whether this is a local or toll 
call. A call will also be a toll call if it is recognized that 
the local database will not contain data for that terminat- 
ing customer. This can be determined, for example, from 
the NPA code of the terminating customer, or if geo- 

^5 graphic number (location) portability has not been im- 
plemented from the office code of the called number. If 
as a result of test 303 it is determined that this is a toll 
call, then the call is routed to the pre-subscribed interex- 
change carrier or if the customer specifies an interex- 

20 change carrier by dialing an appropriate code, then to 
the specified dialed interexchange carrier (see action 
block 305). The interexchange carrier receives the Au- 
tomatic Number Identification (ANl) of the calling cus- 
tomer, and the Dialed Number (action block 307). The 

25 interexchange carrier then accesses the national data- 
base to determine the terminating carrier (and altemate 
where provided) and the terminating switch (and alter- 
nate where specified) (action block 309). The interex- 
change carrier then routes the call to an egress switch 

30 serving the preferred terminating carrier and transmits 
the terminating carrier and local office identification (ac- 
tion block 311). Test 313 determines whether the pre- 
ferred carrier is available; if so, the call is completed to 
the called customer via that terminating carrier (action 

35 block 315). If the preferred carrier is not available (neg- 
ative result of test 31 3). then test 31 7 determines wheth- 
er an alternate carrier has been specified. If so, then test 
319 determines whether the alternate carrier is availa- 
ble. If so. the call is routed to the altemate carrier for 

40 completion to the called customer (action block 321 ). If 
the alternate carrier is unavailable, then the call is 
blocked and given blocked call treatment (action block 
323). Similarly, it no alternate carrier had been specified 
(negative result of test 31 7) then the call is also blocked 

45 (action block 323). 

If the result of test 303 for determining whether this 
is a local or toll call is that the call is a local call, then 
action block 401 (FIG. 4) is entered. In action block 401 
the local exchange carrier switch queries the local da- 

50 tabase to determine the preferred carrier and switch 
(and alternate carrier and switch if so specified). Test 
403 is used to determine whether the preferred carrier 
is available. If so, then the call is routed to the preferred 
carrier, and the terminating carrier and end office iden- 

55 tification are transmitted toward the terminating carrier 
(action block 405). If not, test 407 determines whether 
an alternate carrier has been specified. If so, test 409 
determines whether the alternate carrier is available. If 
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so, then the call is routed to the alternate carrier for com- 
pletion to the called customer. It the alternate carrier is 
not available (negative result of test 409) or it no alter- 
nate carrier had been specified (negative result of test 
407) then the call is given blocked call treatment (action i 
block 41 3). 

FIG. 5 is a flow diagram showing the actions per- 
formed for billing a toll call. The interexchange carrier 
receives the ANI and Dialed Number (action block 501 ). 
The interexchange carrier translates the incoming trunk i 
identification to identify the originating carrier (action 
block 503). Alternatively, signaling information from the 
originating carrier can identify that carrier. The interex- 
change carrier then queries the national database to 
identify the terminating carrier and switch for the called 
number (action block 505) and the interexchange carrier 
prepares a call detail record including the ANI, Dialed 
Number, originating and terminating local carrier identi- 
fication and switch identification, the interexchange car- 
rier identity (in case billing records are processed for 
several carriers by a single processor), and elapsed 
time for the call (action block 507). 

FIG. 6 is the billing procedure for local calls. The 
local carrier receives the Dialed Number and the ANI of 
the originating customer (action block 601). The local 
carrier then queries the local database to identify the 
terminating carrier and switch based on the Dialed 
Number (action block 603). The local carrier then pre- 
pares a call detail record including the ANI, Dialed 
Number, the terminating carrier and terminating switch 
identification. 

For the case that the alternate terminating carrier is 
used, the alternate terminating carrier and switch are 
substituted for the preferred carrier and switch in the call 
detail record. 

FIG. 7 illustrates a toll call and illustrates some of 
the ways in which the arrangement described herein has 
flexibility. A customer 701 has access to three different 
local carriers: namely, Local Exchange Carrier 711, 
Competitive Access Provider 71 3 and Cable TV provid- 
er 71 5. Assume that this customer elects for a particular 
call to use the Competitive Access Provider 713. When 
the toll call arrives at the ingress switch 731 of the se- 
lected interexchange carrier, the call is routed to the 
egress switch of interexchange carrier 733, either the 
ingress switch or the egress switch may query a national 
universal database 741 to obtain information as to the 
carrier and office serving the called customer. The in- 
terexchange carrier switch querying database 741 sup- 
plies the called party number (NPA-NXX-XXXX) and 
receives in response the identity or identities of the car- 
rier(s) and end office(s) of the local carrier serving the 
called customer. It is also possible that the database is 
queried from an intermediate switch of the selected in- 
terexchange carrier; this might happen, for example, if 
the call is of a special type handled by a specialist in- 
terexchange carrier switch. At any rate, the egress 
switch is informed, either by the querying switch, or di- 



rectly by the database if the egress switch is the query- 
ing switch, of the identity of the preferred carrier(s) and 
the identity of the end office for each such carrier. The 
call is then routed, in this case via CATV carrier 725, to 
5 the terminating customer. Note that in the terminating 
region there is also a Local Exchange Carrier 721 and 
the Competitive Access Provider 723, so that there is 
an alternative for completing the call to the called cus- 
tomer 703. In order to provide revenue to the carrier that 
'0 actually processed the call, the identity of the originating 
and terminating local carrier, as well as the interex- 
change carrier, are provided either explicitly to the call 
detail records or implicitly because the record is made 
by a particular carrier. 
IS FIG. 8 illustrates a local call and illustrates some of 
the ways in which the arrangement described herein has 
flexibility. A customer 801 has access to three different 
local carriers, namely local exchange carrier 811 , Com- 
petitive Access Provider 81 3 and Cable TV provider 
20 615. Assume that this customer elects for a particular 
call to use the Competitive Access Provider 81 3. When 
the local call arrives at a switch at Competitive Access 
Provider 813, the switch from the Competitive Access 
Provider 813 accesses local universal database 841 
2S with the dialed number (NPA-NXX-XXXX) and receives 
in response the identity or identities of the carrier(s) and 
end office(s) of the local carrier sending the called cus- 
tomer. The Competitive Access Provider then routes the 
call via the preferred carrier which may be local ex- 
30 change carrier 811 or Cable TV provider 815. Note that 
in the particular case where illustrated in the diagram 
wherein called customer 803 has access to all three car- 
riers, the call can be routed via a non-preferred carrier 
if access via the preferred terminating carrier is blocked. 
3S In order to provide revenue to the carrier that actually 
processed the call, the identity of the originating and ter- 
minating local carrier are provided either explicitly to the 
call detail record or implicitly because the record is made 
by a particular carrier. 
40 While in the preferred embodiment, the interex- 
change carrier accesses the national database, the orig- 
inating carrier can alternatively be arranged to access 
that database and forward the identity of the terminating 
carrier(s) and switch(es) to the interexchange carrier. 
45 For a local operator assistance call, the local carrier 
determines that the call is a local operator call and sends 
the call to a local operator assistance system which may 
be part of the calling party's local carrier network, or in 
another local network (operator systems can serve mul- 
so tiple local networks). The originating local carrier is iden- 
tified to the operator system either by incoming trunk in- 
formation or signaling. The operator system performs 
the requested operator sen^ice and then queries the 
LUDB to get the terminating carrier and terminating 
55 switch. It routes the call to the terminating carrier, pass- 
ing the carrier and switch identification. The operator 
system makes a call detail record that includes both the 
originating and terminating, carrier and switch, identifi- 
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cations. 

For a toll operator call, the local carrier determines 
that the call is a toll operator call and sends the call to 
the subscribed or dialed toll carrier operator system. The 
originating local carrier is identified to the toll operator 
assistance system either by incoming trunk information 
or signaling. The operator system performs the request- 
ed operator service and routes the call to a toll ingress 
switch. >From here, routing is the same as a toll call - 
the ingress toll switch queries the NUDB, etc. When the 
toll call is successfully routed, the terminating carrier 
and switch identifications are signaled in the backwards 
direction to the operator system to be included in the call 
detail record. 

It is to be understood that the above description is 
only of one preferred embodiment of the invention. Nu- 
merous other arrangements may be devised by one 
skilled in the art without departing from the scope of the 
invention. The invention is thus limited only as defined 
in the accompanying claims. 



the step of: preparing a call detail record for said 
call, said billing record comprising an identity of a 
terminating carrier selected for routing said call. 

5 4. The method of claim 1 further comprising the step 
of: determining whether this is a local exchange 
area toll call; 

responsive to a determination that this is a local 
10 exchange area toll call, determining whether 

the caller has subscribed to or specified an 
interexchange carrier for local exchange area 
toll calls; and 

responsive to a determination that the caller 
15 has subscribed to or specified an interex- 

change carrier for local exchange area toll 
calls, routing said call to the subscribed to or 
specified interexchange carrier for a determi- 
nation of the terminating carrier and switch 
20 serving the called party specified by the Dialed 

Number. 



Claims 

1 . In a telecommunication network, a method of estab- 
lishing a telecommunications call, comprising the 
steps of: 

receiving a Dialed Number dialed by a caller at 
a first switch of a first local carrier; 
determining whether said Dialed Number is for 
a local exchange area call; 
if it is determined that said Dialed Number is for 
a local exchange area call, accessing a local 
database to determine a preferred terminating 
carrier, prespecified by a called party identified 
by said Dialed Number, and switch prespecified 
by said preferred terminating carrier for serving 
said call; and 

routing said call to said preferred terminating 
carrier for completing said call. 

2. The method of claim 1 wherein the step of access- 
ing the local database comprises the step of 

accessing said local database to determine a 
preferred terminating and an alternate termi- 
nating carrier local exchange area and pre- 
ferred andaltemate switch prespecified by said 
preferred terminating and said alternate termi- 
nating carrier, respectively, for serving said call; 
and 

wherein the step of routing said call further 
comprises the step of routing said call to said 
alternate carrier if said preferred carrier is not 
available. 

3. The method of claim 1 or claim 2 further comprising 



5. The method of claim 1 further comprising the step 
of: determining whether this is an interexchange call 
25 responsive to determining that said Dialed Number 
is for an interexchange call, querying a national 
database to determine a terminating carrier and 
switch for serving said Dialed Number. 

30 6. The method of claim 5 wherein said national data- 
base is accessed by an interexchange carrier. 

7. The method of claim 5 wherein said national data- 
base is accessed by said first local carrier. 

35 

8. In a telecommunication network, a method of estab- 
lishing a telecommunications call, comprising the 
steps of: 

40 receiving a Dialed Number dialed by a caller at 

a first switch of a first local carrier; 
determining whether said Dialed Number is for 
an interexchange call; 

if it is determined that said Dialed Number is for 
45 an interexchange call, routing said call to an 

interexchange carrier; 

accessing a national database from said 
interexchange carrier to determine a preferred 
terminating local carrier prespecified by a 
50 called party identified by said Dialed Number, 

and switch prespecified by said preferred ter- 
minating carrier for serving said call; and 
routing said call to said preferred terminating 
local carrier and switch. 

55 

9. The method of claim 5 or 8 wherein the step of: 

accessing said national database comprises 
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the step of querying said national database to 
determine an alternate terminating carrier pre- 
specified by a called party identified by said 
Dialed N umber, and switch prespecified by said 
alternate terminating carrier for serving said 5 
call. 

10. The method of claim 5 or 8 further comprising the 
step of : 

10 

preparing a call detail record comprising an 
identification of said first local carrier and an 
identification of at least one carrier selected to 
route said call to the customer identified by the 
Dialed Number. 



20 



25 



30 



35 



40 



45 



SO 



6 



EP 0 708 570 A2 




7 



EP 0 708 570 A2 




EP 0 708 570 A2 



FIG, 3 



f301 

LEC SWITCH 
RECEIVES CALL 




<2) (FIG. 4) 



ROUTE TO PRESUBSCRIBED 
^OR DIALED IXC 



i ra07 

IXC RECEIVES AN I. 
DIALED NUMBER 

IXC ACCESSES NUDB TO 
DETERMINE TERMINATING 
CARRIER (AND ALTERNATE) 
AND TERMINATING SWITCH 
(AND ALTERNATE) 

* r311 

IXC ROUTES CALL TO 
EGRESS SWITCH SERVING 
PREFERRED CARRIER AND 
TRANSMITS CARRIER ID 
AND END OFFICE ID 




COMPLETE CALL TO 
TERMINATING CARRIER 



ROUTE CALL TO 
ALTERNATE CARRIER 



j-323 



CALL BLOCKED 



9 



EP 0 708 570 A2 



FIG. 4 
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(54) 


Completing telecommunications calls in a competitive environment 



(57) In an environment ot competitive local and in- 
terexchange carriers, offering number portability be- 
tween local carriers serving a common region and be- 
tween switches serving that region, each local carrier 
accesses a regional database to determine the identity 
of the carrier and switch serving a local customer. In ad- 
dition, interexchange carriers access a national data- 
base to determine the identity of the carrier and switch 



serving the customer specified by the number dialed by 
an originating customer For customers requiring high 
reliability service, alternate carriers can be used to serve 
such customers in case the primary carrier is unavaila- 
ble; the databases identify these alternate carriers. Ad- 
vantageously, this arrangement allows a high degree of 
freedom of movement of customers between carriers 
and geographic relocation without requiring a number 
change. 
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